is not identical with transport experiments A and C can be attributed to incomplete removal of Ag+ or to leaks in the membrane that may have developed during the exchange processes.
At this time, it is not possible to assign the factors responsible for the enhanced fluxes of olefins through the Ag' form membranes unambiguously. If facilitated transport, which requires that the Ag(olefin)+ complex is mobile within the membrane, is the dominant factor, Noble has shown that the facilitation factor, assuming reaction equilibrium and no mass transport resistance at the decane/Nafion interfaces, should bel8
where KD = KqColefin ( x = 0 ) and (.yKD F = 1 + -( l + KD) DCOIllp1&4g+(tofal) DoiefinColefin(X = 0) a = We note that since the solubility of olefins in the aqueous membrane phase is low, the value of KD in our system, ca. 2 X is orders of magnitude lower than the theoretically predicted optimal ~a1ues.l~ This implies that still greater facilitation factors may be achieved by increasing either the complex formation constant or the solubility of the permeate in the membrane phase. We are presently exploring these possibilities as well as attempting to ascertain the factors responsible for the enhanced fluxes.
Apart from V(1) complexes like [CpVH(CO),]-* and HV(C-O),(PP) (PP = chelating diphosphine),2 very few vanadium hydride species are known which are as follows: one V(II1) compound, (CSMe5)2VH, and its CO adduct3 and two dimeric species, we wish to report two new vanadium(I1) hydride species, dia-
(Z), produced in the reaction of the V(I1) alkyl complex CpV-(n-Pr)dmpe6 (3) with molecular hydrogen. When molecular hydrogen (1 atm) is admitted to a dark brown solution of 3 in toluene at 0 OC, the solution turns red in several hours and a small amount of grey precipitate is formed. A Toepler pump experiment indicated that 1 mol of H2 per mol of V was consumed and 1 mol of propane per mol of V was produced. After filtration, red crystals could be obtained from the liquid by cooling. This compound is diamagnetic (by NMR7) and was shown by X-ray analysis8 to be the dimeric [CpV(p-H)dmpeI2 (1, Figure  l) , formed according to eq 1.
The molecule is centrosymmetric and consists of a planar V2H2 unit with two $-Cp and two v2-dmpe ligands in a trans arrangement. A V-V' distance of 2.701 (1) A is found. EHMO calculations on C P V (~~-B H~) ( P H , )~ have indicated that the d3 metal center, in such a coordination geometry, has a preference for the low-spin (S = 1/2) state.6 Thus 1 can be considered to consist of two low-spin d3 centers forming a single metal-metal bond. This is in accordance with both the observed intermetal Reflections (2056) with 1" I 0 I 27" were considered observed. All atoms were located from the Fourier difference map. The V-bound hydrogen atoms were refined isotropically, and the other hydrogen atoms were constrained at 0.95 A from their corresponding C atoms in the final refinement cycles: R = 0.039, R, = 0.042 (w = 1). 1 was isolated in 30% yield, but it is not the only product formed. From the mother liquor another compound can be obtained as orange-brown crystals from pentane or diethyl ether in 10-20% yield. This product is paramagnetic (by NMR), while the IR spectrum indicates the presence of a terminal hydride, with Y~-~ = 1560 cm-I (v"-~ = 1105 cm-' in the D2 reaction product, X-ray diffractionlo revealed that the compound is the dimeric [CpV(H)dmpeI2(p-dmpe) (2, Figure 2) . Unfortunately, the positions of the hydride ligands could not be determined unequivocally from the Fourier difference map. However, a substantial asymmetry in the P-V-P angles can be seen (P(2)-V-P(3) ( 5 ) O ) , leaving room for the hydride ligand in the sector of the metal between P(1) and P(3).
Hz, 2 H, V-H).
As no metal-metal contacts are present in the structure, the vanadium atoms should behave like two isolated 17-electron low-spin (S = 1/2) d3 centers. Indeed 2 is ESR active and in solution exhibits a complicated hyperfine splitting pattern with g = 2.0003. Replacing the hydride by a deuteride simplifies the solution ESR spectra considerably." A comparison of these two ESR spectra indicates that the unpaired electron on each vanadium center in 2 interacts with one hydride ligand, a('H) = 15.5 G.12 Simulation of the spectrum of 2-d2 confirmed additional interactions of the unpaired electron with the vanadium nucleus, a ( V ) = 57.4 G, and with three nonequivalent phosphorus nuclei, o(~'P) = 30.5, 33.5, and 36.0 G. The extensive delocalization of the unpaired electron, resultant in low spin-orbit coupling, is in accordance with the relatively large g value.
The mechanism of formation of 2 is unclear. Apparently, parallel with the reaction sequence in eq 1, some disproportionation occurs according to eq 2, where [CpVH] may be identified with the poorly soluble gray powder that is also observed in the reaction mixture. (2) Once formed, the hydrido-bridged dimer 1 is fairly unreactive. For instance, it cannot be broken up into monomeric units by Lewis bases like THF or PMe3. Pure 1 does not catalyze the hydrogenation and isomerization of 1 -hexene at ambient conditions, whereas 3, dissolved in 1-hexene under 1 atm of H2, does6 Apparently it is necessary to trap the monomeric hydrido species immediately after hydrogenolysis of the V-C bond.
